1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


ri-^Ly n-- in , 

dally manufacturing coRPor. 

a Delaware corporation^ 


Pl,inti£f/C0 u „t,rd.«nd.nt 1 


VS . 


u » GOTTLIEB & CO., a corporation, 
WILLIAMS ELECTRONICS, INC., a TnMAT 

corporation, and ROCKWELL INTERNA 
CORPORATION , 


) Docket No. 

) 78 C 2246 

) 

) 

) 

) Chicaqo, Illin 0 j s 
) January 11 , ig 84 
) 9:50 a . m . 

) V 
) 

) 


Defendants/Counterplaintif fs . ) 


VOLUME VI I -A 

TRANSCRIPT OF PROCEEDINGS 
BEFORE THE HONORABLE JOHN F. GRADY 


TRANSCRIPT ORDERED BY 


APPEARANCES : 

For the Plaintiff/ 
Counter defendant: 


MR. JEROLD B. SCHNAYER 
MR. MELVIN M. GOLDENBERG 


For the Defendants/ 
Counterplaintiff S: 


Court Reporter: 


MR. KATZ 
MR. SCHNAYER 

MR. TONE 

MS. SIGEL 


MR. LYNCH 
M R. HARDING 
MR. GOLDENBERG 
MR. ELLIOTT 
MR- RIFKIN 
mr: Stlieb 


2 19 _ M ." BRE NNAN 


# 


Sq f- ’ 

Ch icaqo ^ ^ earb °rn Street, Room 
' I11 inois 60604 


1 9l 8 


25 




V'/> 


THE COURT 


Good 


^orninn, counsel. 


4 n vour Honor# 
rood morning. y° ux 
MR. LYNCH: GooU 

mood morning, your Honor. 

MR. SCIINAYER: 

, 0 r 2246, Bally Manufacturing v. 

THE CLERK: 78 C 

Gottlieb, case on trial. 

MR. SCHNAYER: We call the witness again. Dr. j ames 
Schoef f ler . 

JAMES SCHOEFFLER, PLAINTIFF'S WITNESS , PREVIOUSLY SWORN. 
MR. LYNCH: May it please the Court, your Honor — 
THE WITNESS : Good morning, your Honor. 

MR. LYNCH: -- Dr. Schoeffler yesterday, when he 
indicated what he had read in preparation for his testimony, 
particularly on this issue of infringement, indicated that 

he had read the patent and claims and reviewed the structures 

f the defendants. However + u 

ver , tnere was no indication that 

Dr. Schoeffler had 

read the file history of the patent in 

sui t . 

N ow +■ 

rS are numerous cases — and I an sur6 

the Court is aware 

r them — .. 

strue the patent and , 15 necessa ^ 

THE n ° C ° nsider the issue — 

TIIE COURT; J 

MR. lynch- 0t aWarS ° f the cases, no. 

Pa rdon*> 
the co LRT; * 

are kind to say that 1 ^ n0t aware of the cas 

1 am » but t 

MR “ l ynch. 1 am not - 

^ s how y 0ur 

^ Honor at 215 u S P*@ 


o 


to 
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Schoefi ler 

■ 4- of Indiana case, summarizing th$ 
at 64o a Southern pistric 

law in this circuit. 

4 -his -jurisdiction and the mandate 
The law m this e of 

. , 0 . .. nl . t he file history of the patent rnu sf 

the Supreme Court is that tne s t 

i . . „ tn the patent itself in construi^ 

considered in addition to me v wing 

the claims. 

718 F. 2d 365, at 376, the case of SSIH v. 

The International Trade Commission -- well, it is the Court 
of Appeals for the Federal Circuit, indicating with respect 
to infringement the question of law ; "What is the thing 
patented" is one of law, 

Down below, "From a review of the entire 
record, we find that the conclusion arrived at by the Com- 
mission is unsupported by substantial evidence. Not only 
has the Commission 

us Y ignored the prosectition history 

of Claim 12, which is ai,, a 

ys reievant to the proper interpre- 
tation of a claim," 

There are 

„ . similar authorities here I am 

prepared to cite the C ou rt 

Super Products Corn pec ifically the Seventh Circuit 

'-°rporation 

THE COURT- n 

* you h 

cannot testify Unl SVe a Cas ® that says a witn e5S 

3 he has read _ 

he f He history? 


I UUl. 

fl _ direct 
Schoef £ ier 

, . if he's aoing to be testifyi nq 
MR. LYNCH: Well, 1* 

. the Court evidence, I don't 

about infringement and g 

. ri n so over the break, your Honor. 

m ^d if he undertakes to do so 

But the idea is, is if he is going to talk about inf ringei^ 
we are hamstrung on cross examination if the gentleman hasn't 
read the file history. 

THE COURT: It seems to me, on the contrary, he's 
hamstrung. if the file history bears upon the scope of the 
claims and he's unfamiliar with that history, it seems to 
me the problem is his, not yours. 

MR. LYNCH: it seems to me, your Honor, that in 
order for the witness to properly give testimony on the 
issue of infringement he has to have indicated — 

COURT: if you had a case that squarely held 

that this goes to * 

ropetency of the witness on the sub- 

ject of infringement, i-a , , . 

' d Uke to have it. short of that, 

I-m going to let him testify> 

mr . katz = Thank you> 

MR- SCHNAYER: Thsnl 

k you, your Honor. 

™ E COURT; Prn 

C6ed ' M r. Schnayer. 

R * SC HNAYER: y m 

*°Ur iTnnnr ■ 


are at this poi nt; ^ _ 

testify about the 
indicated yestara*. 


He wiU 


Honor , j ust to state wh ere 


re 

goi 

ng 

to be 

having 

ng 

of 

the 

vari 

ous 

cla 

r 4 

6, 

47, 

* 

00 

49, 

and 

the 

n . 

■c _ __ 
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; c hoef f l er 


- direct 


1ms on the 


Midway Fireba 


I U * 

11 pinball 


read the various c lai ^ 3 

„ lom pinball machine , and then he 
machine and the Bally Free 

nn representative panes for 

will be reading the claims on rep 


Gottlieb and Williams. 


And 


we have stipulations. 


as I indicated 


yesterday , concerning those various games. 

THE COURT: All right. 

MR. LYNCH: May it please the Court, your Honor. 
THE COURT: Yes. 

MR. LYNCH: There is one other case, the case of 
Super Products Corporation v. D. p. Way Corporation, Sevent; 
Circuit, 546 F. 2d 748 and 756 . In that case: 

The defendant asserted that summary judgment 

W3S improper ' arguing that it should have been 
permitted to 

introduce expert testimony to show th 
combination of 

ements making up its vacuum clean 

achieve the n = 

entable result. This proposed 
testimony i s - n . 

“ lnv i ta tio n of the Court to con- 
Slder which set of , 

the 6raents - the vacuum cleaner 0 * 

ra tio n device , 

and it h ' hould have been patented' 

haS Proper bp . 

which was afing on the question 0 


ted 


whi °h wa s 

Patented. Thp 

invention , identity of a paten 

as well as 1 

claim o r cl lfc Sc °Pe is determined W 

**• ^ ‘“ b * lttea * ..fa* „«*«• 

* Uca nt and a] , 

llo ”« by the of" 
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Schoef f ler 
It goes on 


- direct 

t o say that the file history mu st 


considered in that situat 

It does not specifically address the excl usion 

tn out it on the record, y 0Ur 
cf testimony, but X did want to pur 

Honor . 

THE COURT: All riaht . 

DIRECT EXAMINATION (Continued) 

BY MR. SCHNAYER: 

0- Dr. Schaeffler, starting with claim 45, on an element- 
by-element basis, would you please state how you determine the 
meaning of each element in Claim 45 of the patent. 

A. Yes, I will. 

& And let me, just for the Court's information — I believe 
we have point 45 blown up as PX-4004-A and PX-4004-B. 

MR. GOLDENBERG: Excuse me, Mr. Schnayer. Until 

these charts are actual i„ 

y used, can they be removed down? 

They 1 re blocking our view> 

MR. SCHNAYER. n., .. 

6 s going to be using all the charts 

as he refers, that’s th«, 

3 the problem. 

THE COURT: We 

. move them all the way around 

nere to this wall < * 1 

' you like. 

MR - KATZ: Th „ 

THE n W ° Uld bS g ° 0d * 

COURT: Just 

MS ' SIGEL = Yo 

Your 

that claim. 


m °ve your arc to the left. 
Honor, here' 


s a written copy 



_ direct 


I UG 4 


THE COURT 


Schoef f i er 

Thank you- 


(Brief interruption.) 


BY THE WITNESS: 


Claim 45 preamble calls 

• riaure 1 and Figure 3 of the oatent a 

And m Figure 

■ , with the usual components of the 

'inball game is displayed, 

described in columns 2 and 5 of the 
>inbal 1 game that are also descrm 

. • j activated elements, flippers, targets, 

■atent, namely, solenoid activaueu 


for a pinbal 
1 and Figure 


inball game, 

igure 3 of the uatent a 


pinball game 


with the usua 


1 components of the 


8 patent, namely, solenoid activated e 


lamps, digits and display and the 

In (a) the claim ca 


display and the like. 

(a) the claim calls for -- the element 


1! is a processor having programming means and memory means. 

12 And I'll use the schematic diagram in Figure 

13 5, Exhibit 412-C, to describe that. 

14 This is a diagram that shows the microcomputer, 

15 and schematically approximately the circuitry required to 


16 connect it to the pinball machine itself. 

17 B Y MR. SCHNAYER: 

18 o. Could you indioat-A ,,v, . 

1 what number that is for the record- 

4 A _ _ 


19 please? 

20 K Yes. it is Exhibit 412-c p- , 

C, I igure 5 from the patent. 

21 g. And as you ref er to fh 

* « h i= h . leMnt< e ele "“" ts - 

23 ol .„. Ih .„ kyou . — to so it uill * 

24 ft. The processor W a 


° aor we use svn 

25 computer that we k °nymously with the word 

nave 

c Dfien 4- = n i • 

lng ab out thus far. 





direct 1 <■» 5 

schoefflcr - lit 

. „ Hie oortion of the system that 
And this is tn 

i nrocessor unit, shown in the hlo^v 

consists of the central p 

the diagram, and the nemory unu, 
diagram labeled No. 51 on *t s 

to go with it, aacaly the read chi? ““'V, olcnont 53; tl e 
random access memory. elen« 52 ; the i npo t/output po rts 

or chips that are associated with the processor, that are 

shown here in element 57; 

Along with a special input port labeled 

" interrupt , " No. 65, shown at the top of the diagram right 
here ; 

Along with the wires for address control and 

data passing back and forth that we have mentioned in the 
past . 
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- direct 


ssor or m 


Schoef f i er 
So the proces 

consists of these elements show 

md memory means 


I Uu6 

icrocomputer in Figy 

5 

that I just listed 

number having program means a] 

, we mean a device where we „ 

By memory means, we c a; 

^ memory to hold, for example,, the 

use it as a scratch pad memory ^ 

current status of the switches and the lights. So this i s 
where data elements are stored. 

This is the random access memory block shown 
right here, element No. 52. 

Programming means is the area in which the 
program is stored. This is element No. 53, the read only 
memory, and where the memory is stored in this dedicated 

microcomputer device; read only because it does not disappear 

when we turn off the power and 

1 , and the program will still be 

which 


r *> v y a a «i will Still 

there when we get back a i 

ong with the program itself, whi 
implements all 0 f the real - • . 

1Me contr °l sequencing/inputtl 

of data from the Pinbau 

pinball machine et ° UtpUtting of data t0 ^ 

* ^ ^ CG ts f ^ 

the noise immunity . ’ & Program, and implementing 

r considerations 

in particular. *-h ^ S that we have mentioned; 

when i t rece . 

switches that i t ^ ce ives a signal from the 

ad s the s - 

is not noise P re sent 19031 twic ® to insure that 

on the 

signal, so that i , Slgnal . th , 

if the uebounces 

“* " ror „ pect " not that it „.»<>•' 

' df «,i tl „_ >c th>t if 
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Schoeffl- - ' 1 U07 

•witch is stud, lor ..«!•. that the -chine *>« »t ^ 

a nd will continue. 


so handling of stuck switches is the fu nction 


program. 


» 

Then, finally* the sequencing of all the 

rules, so that in a noisy environ 


t i°ns according to the game 
ment, the switches can be read reliably, the lamps can be 
lit reliably, and the digits can be written reliably, and 
fast enough to give real time response. 

Hardware noise prevention associated with 
thi. microcomputer is also shown in the figure an<J mentio „„ 

throughout the peteuts. We listed them in the noise and 
reel time aspects yesterday, and specifically that the sec- 
tion between the microcomputer board ,t ,, 

itself where the logic 

is and the driver i s . 

ained ' as sh »wn in Fiqure 3, element 
23, and show, coupled » lth , u . 

separation of the bo, r „, t h “ Fl9 " re 

r the eleef • 

play fie Id where + h 1C boards, from the 

. n ° ise Sonants exist 

Figure 3 of the patent lst ' as shown in 
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ball is actual^ 


ffier - direct 
Schoef f l er 

t h Item B, a 

Continuing wltn 

.. lire _- on the diagram for the 
shown in Figure 1 on the tig 

, 9 and described in the patent i n 
pinball machine, element ' 

, : nr1 ined playing field in Section c 

column l; a downwardly mclm 

. , . _ r^rrure 1 and described in the 

is also diagrammed in the Figure 

patent in column 1. 

Item D , player operated means for ejecting the 
ball onto the playing field whereby the ball may roll down- 
wardly, this is the ball ejection mechanism which is -- I 
believe it is element 15 on the diagram. Figure 1 of the 
patent described in column 1 of the patent. 

Item D — I am sorry -- Item E , a plurality 

of response rreans for detecting the ball. The response means 
that are disclosed in 

patent are all of the targets, the 

holes where the ball ■ 

in ' slingshots, et cetera 

of the elements that the 

can hit and where, according 

to the game rules a i 

S ' a lamp may 5e 

y Xlt » a score may be 

accumulated, or * 

n ° ld actlva ted to cause the ball to 

jump away. 


all 
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- direct 


U I u 


Schoe 

crted together on the line where the 
switches are all co nnecte 

. , 7 and coming into the area that i s 
switches are labeled 4 

labeled 44 on the diagram. 

So one side o. 

that these switches are hence 


>f the switches is connected 


together, and we will say 

connected in a row in a matrix. 

When I think of a matrix as a connection of 

elements, I can actually think of wires corresponding to the 

rows and the columns, and when I say an element is connected 

from a column to a row, I mean literally one end of the 

element is physically connected to a column wire and the 

other end of the element is physically connected to the row 

wi-. so you can always tell if elements are in a row b.e«., 
you can trace a wire 

see that one end of them are physic- 
ally connected together. 

S ° thes e switches 

connected together by th ' ^ “ PhySiCally 

y these wires 

vicinity of the • ' nd we notice in the 

itches 97 that ft, 

of this matrix with e P afc ent shows four rows 

Wl tche s connected together. T* e 


other ends of the 
to diodes, which 

then 


3Wit =he s UR a 

-round 97 are shown conned 


Pro* 


up to the eiflm. ~ Ce ed up , , 

* w h - ' 0lumns of the matr* 

II will mention . lc ^ is Cfl11 , 

l " * Uttl the <">«>■*«. 

ttle bi t 

*h G in, 


iXf 


pny one col Umn 


of 


SV,i tc h 


■° n here i 


es 


the 


3 ^at if we 


are 

t° Ur rows in tne 






Schoe 


f fler - direct 


I U i I 


the other ends of them ay . 
a *d we see that these switches, tn a r 

-t ^ lin to the top of the matrix 

also connected together ana up 

NOW What actually is described in detail 
the patent and is required is that there is a diode as so C i a| .^ 
with each switch in the matrix normally so that sneaK path 


aK Paths 


through the circuit that could give false switch readings 
are not present. 

For clarity on the diagram, only the one diode 
nappens to be shown here, but if we think of each switch as 
being associated with a diode, then one end of the switch is 
connected to the row and the other to the column, and these 

columns go up to where they are used for scanning purposes 

and we see the columns of the h 

switches coming up here. 

■ • Portion of the sche „ atic is aotualI> 

“ f0t 0l " lt * fisure 5. Th „ s 
.. . ere ar ^ actually 16 columns 

m this matrix * 


TKE c OURT: Tell 


me again what a di 


ode does . 


direct 


U 


S choeff ler 


THE witness 


A1 1 right, a diode is an elec tr% 

TH£I iium"''- 

. f . q qo in only one direction 

device that permits c urren 

, . . ■ jnoortant in a switch matrix is th at 

a nd the reason it is 1 i - 

J ., a+ . a switch is closed , we are goinq 
m order to detect that a • j 

. it to produce a voltage that the 

to send current through ir tu p * une 

microcomputer can observe because the microcomputer itself 

cannot observe the physical position of a switch. It has 

to be changed to an electrical signal. 

THE COURT: Thank you. 

BY THE WITNESS: 

A- Now, the reason they are important in the circuit is 

that the way we are going to send this current through is 
i n direction from +_ 

° r 1 9 h t in Figure 5 and then to 

the diode — „ , 

1 ° f the has an arrow which 

i ndicates the di rection 

at current is flowing — up to this 
point, and if th ,. a ^ 

«-nat were not th 

might flow in ^ Sre ' then sometim es current 

he opposite dir 

for the microcomp ute ect i°n, and it is possible 

actually think = Sads the switch settings t0 

a sw itch i, 

closed when -1 +- • , „ q vi tC ^’ 

So . wnen it i s another 

thls is 

reading of a rae ails of . -in 

Sw itch avoiding errors 1 

eS - — ' j_5 1 


of course, 0n 9 the 

of th« „ adln g Of the swi 


tcb ei 


in carrying 0 

rhe 


ct> 


° f ^ do ^in ant 

. 3nd nost important f un 

tixQg 

w e h Qv 1 hba 1 1 g artle appl i ca ti° n ' 


o r - 5 


S 0 


response Wea * av e mentis 

s a nd u °ned j 


* n<3 the m nSd ln discussing the 

6an « for . . 

Slc Jna li n g that the 


Jl 


direct 


i V i j 


Schoef f l er 


u _ ^ t-he switches. 

ha s hit the response means, 

N0Wf associated with the switches themse^ 

of course, are necessary electronics outside the microc 0 „. 


of course. 


necessary 


Puter that is required to drive that and make it work 

properly. So your microcomputer is up here ( i nd i eating) ; 

and the remaining electronics associated with the switches 

would consist of, for example, the voltage source that we 

use to drive current through the switches so that the 

microcomputer sees an electrical signal instead of a 

mechanical signal, some resistors that are shown connected 

to the rows of the switch matrix, which are present there 
SO that the volt.,. „„ the co „ ect level that ^ 

microcomputer accpnfc- „ ‘ , 

PtS ' and flnall y a location where the 
values of the switches „ = . 

n e read into, and on the diagram 
this is called register 6Q _ 

source for th ShOUld ^ m6nti ° ned tha t the voltage 
source for the switches is lah , , 

number is, and the S 6 68 ' 1 believe that 

the diagram. emselves are labeled 96 on 


a ^e labeled 96 on 


BY MR. SCHNAYER; 

Q- Could you explain 


what 


mGan b V a voltage source 


Present 


° n the 


e lect: 


microcomputer * , r °ni c boards * ^ v, 

an ^ the dri as soci a ted wit* v 

tion where vol tn riVe)r b °ardg in . . , 0 c 

Q9e exit.. the back is a 1° 


exi s . D a ck is “ 

sts in \e^‘ t 

* " a0hi „«. vihi.h is .I” 1 " 


Schoef f l e r 


direct 


, 4-h^h one can use and attach to fk 

^ Having a battery there that on o th ig 

Dnin , . -nrrpnt through the switches. 

P i nt and hence send curre 

So it is exactly analogous to a battery, 
except that that voltage is derived from the power li ne 
itself and is subject, of course, to those disturbances. 

Continuing with Item (e) : 

"...and operatively connected to the processor 
for signaling the processor that the response means 
has detected the ball." 

By "operatively connected to the processor" 
disclosed two things. First it must be possible for 
those signals to be converted to 


i s 


just 


cieutricai signals, as we 
mentioned , and read into the CPU chip of the processor 
at 1 £ can store th<* . . 


w-L L II e 

so that it* can sfora 

e Value of that switch away in the 
random access memory becaUse 

, , as to do scoring and othei 

calculations based on 

ValUe of switch setting. 

is shown on the d - ^ C ° nneCtion to the micropro 

ne di agram here as 

connection, comi n • single wire, a single 

9 into whaf 

« called a register 60. 

Now ’ that single 

shown by the bra 6 wire is meant to be and 1 

SS ° n the di ,„ 

actually the f 0ur . 9ram ln the vicinity of 9 6 ' 

Wlr es with 

each row of the ne wi re corresponding to 

B V =, 

, . . ' re gist er t 

electronic 1 mean nnth • 

em °iy, So n °thing more than 

lf the switch i = it wlJ 


cess 


lf thS sw i tch is c i osed , 
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ister that says the switch i s 

put a voltage into that reg 

. language when one talks about 

closed, and in computer 

a and 0 f° r °P en ' the data th at 

0 and 1, 1 for closed a 

nid be a 1 if it is closed and a 

is m that register would oe 
0 if it is open, as an example. 

So this is a memory. When I read the 

switches, if I look in this memory, I would see four 
data values, like 1, 0, 0, 1, meaning the first switch 
is closed, the second and third are open, and the fourth 
i s closed . 


24 


Schoe 


This operati 

Patent and discussed yesterday 


Iu| t 

perative connection, as disclosed ^ 
yesterday in the noise and real ti We 


response , reads 


in four at a time corresponding to fou r Sw 
mn These registers are extenal to the 


in a single column. These registers are extenai to the 
m i croconnuter . 

We have been using the terminology for con- 
venience that the microcomputer consists of the set of chips 
supplied by the vendor and generally intended to make up the 
computer portion of the system. 

Now f once that data has been read into this 

memory or register here, it can be transferred on a path 

as shown here to element ^ , u . , . 

, which is an input/output unit; 

and from the input/output unit into 

nto the central processor 

unit; and the central 

* 5 ° r " nlt »lonq the line 54, 55, 

^ corres Ponding data a 

a ^ n °wn location in the 

scratch memory. 

es sence the a 

in element 53 , the R0M program that is store 

is going to be S t 0 . n ° W where each switch se ttin ' 

^ ^ i n t h 

switch setting, memory, And when ifc reads t he 

lfc then writ es it ■ 

place where it knows * ln that scratch pad i» 3 

time to do any thing ^ is 50 it can get it back at ^ 

& Dr. Schoef fler hat it likes. 

63, et cetera, t sr >ow s wires h 72 , 64 ' 

n the e ' single wire 

“ Cr ° Coni Pute r 


setti»? 


■i n 2 


Are th 


ose 


area . 


wires - 

act uali y conne c 


t> n ' 


s ingi e 




I U I / 


Schoef f le 


r - direct 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
2 15 

16 

17 

18 

19 

20 
21 

22 

23 

24 


those parts together? 
A. 


nations between — especially the ^ 

No. The interconnect c ro . 

wires, because the central p r 

computer chips involve many 

, ar « nce s the memory chip, has to ** 
cessor chip, when it references ae~ 


termine wh; 


ss 


,ich location in memory, and so it must send adtf re 

information, and that takes many wires. 

Then it must send the data along those. 

But for clarity, they're shown as a single 
connection here. 

This is a rough block diagram, but with enough 

detail in the block diagram so that the essential features 

of the invention are clearly disclosed. .That is., anything that 

affects its proper operation is clearly shown, even though 
the diagram is simplified 
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display means for presenting 

o response means. 

detection of the ball by 

4 The display Man. «« the lamI,S ““ U9ht 

5 up i„ re « pon « to . target that are 1» both - are shown i, 

6 „ . . , <n column 1 of the patent; and they 

figure 1 and discussed in column ^ y 

7 are the digits which are shown as, for example. No. 17 in 

8 Figure 1 of the patent, are used to display, for example, the 
’ score that is accumulated, because a ball has careened off 

10 a target, hit a slingshot, and had the spinner switch spin 

11 around three times, or some sequence such as that. 

12 

Now, the "display means having display 
activation means associated therewith." 

Display activation means are any means that 

15 actually can cause the 

lights to light or the digits to be 

16 lighted here. 

17 And let'Q t _ . 

0 first at the dicrits, which ar 

18 shown in Figure 5 alorm 

, , 5 lhe b °“°" ond are indie.** » 

19 the elements 71, where 

20 following the dashe<J 3663 thre * SUCh elements; a° d 

coming out- . a 

21 gram s ^wing the equiv 0t e ac h element, - 

22 the scores of 0 - 5-8 i( ?ital display there, disP 13 ' 

~ 7 ' l-2-5_y 
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It ages and currents ari^ 

required to supply the e: 

timing signals req u ^ re ^ ^ 

Jn tM cse of <*« ^5“=' “ e h3V ° 
her. „„ the le£t iah.1.1 0 l» M nt 69, which is disc, the 

segment drive. 

And the purpose of this device is to provide 
certain electrical signals that are expected by the digit 
drivers in order for them to function correctly. 

As Frederiksen described, these digits are 


>f straight lines, patterns 
called segments. 


e of 


actually displayed as sequences o 

of straight lines. And those are what are 

And the breaks in the digits that are shown 

in the diagram in the vicinity of 99 are the segments. 

And we see that, for example, to make up a 
7, .. have a horia„„ tal th . t<Jp ^ 

vertical segments to the right. 

These vi • 

9 driV6s a re actually exDecting t0 

light up the individual segments. 
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.,. d 7 -segment LED digital aisnl a y s> 
Iso cal iso 

■ „ into the segment drive is the inf 0 

Coming incu 


rina- 
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. and in the same way this dia. 
tion coining from the computer, 

flr H n n to the computer for the 
gram abbreviated the conn-c 

switches, it has abbreviated the connection to the segment 
drive. What is coming in here is the computer's equivalent 
Of the digit itself to be displayed. It is equivalent to an 
8 , and the function of this display or this display activation 
device is to change the computer's view of what an 8 is into 


a group of segments. 

Ql That segment driver is 

A. No. 69. 
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A. 


Thank you 
As a consequence 


the dig 
to 


' this is not part of the c 

° Particular devices being lit up; 

igit drives just as 

56 res istors , No. 96, are 

the fact that we a 

reading switches here 


omputer . 

• naff 


- is nere. 

•••oci.t.a „ ith th , „ dti 

ister No. 59, and th qlt d 

Purpose of 4-u, . 

number of thp register 
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the number of the h- . register 

ne ^git that we wi 
if we wished to di S to display®^ 

Uis Play an 8 r fo 

tronic equivalent f exaK1 Ple, an 8, the 

an 8 would h 
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transmitted to the 
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1 drive, which then a rra 

, • .hat row of the matrix the corre 8po ^ 

or to all elements m 

f the segment drive. 

3 ding signals coming out or 

. • nr der to determine which of the 

4 Now, in order 

s „ ,, nu will notice that we have 12 acro s . 

5 dloifc: le lif because you wx ys k 


atrix sends to al 1 thoj 


of the matrix the corre SpQn _ 


5 digits is lit, because you win — 

e here , and I have only 7 lines coming in here — there are 

7 four lines which are expanded to seven by this device, 69. 

8 I have to have a signal coming in to each of these which 

9 selects which of the six will be lit. Those correspond to 

10 the columns of the matrix. 

11 So the same column lines that we were talking 

12 about a moment ago are also brought down after they go through 

13 the switch matrix, down, in order to select one of the columns, 

So the strategy then is to select a column 
15 like column 3, nut fhc 

digit to be displayed, 8, send that 

i® digit to here, and 

say go, and when that happens, this 

17 sends the 8 out. Thi«= i 

laS sele cted the column. At the 

18 intersection of that 

r ° W 3ad c °lumn, we have an S display 

50 Wo »ld call this a 1 - actua ily, ^ 

20 is a 1 -by- 16 array of „ . actually* 

Y °f digits because • me i-° sR& 

21 in the patent there 111 ^ SChem6 

c an be a. w® 
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disclosed? 

Yes , there are 


other typ 


es of display means that are 


display, and those, too, ar 


Of course, there are lamps on the 

e display means that we skip ped 


ove r 


of the diagram, 


Q* 

A. 


Q. What number are those? 

A. The lamps are in the middle section 

and that is labeled 90 on the diagram. 

Again, the patent describes in detail that 

there can be as many as four rows of 16 of these lamps, 
but that is too many to display, and for clarity, only a 
few are displayed on the patent diagram here. 

That is drawn? 

That is drawing 412-C, Exhibit PX 412-C. 

If we examine the lamps are the displ a Y 

means, but the displav an+-- 1 ^= 4 --: 

p y activation means is all the car 

cuitry that drives i-ho n _ 

mps. Then we have circuitry 

this vicinity of the ^ . 

m P drive element 66 to the rig ht 

all of which is assoHa , , 

ed with driving the lamps. 

Looking at element 66, this is an elem etl 
with sufficient r, niI „ 

that we can send signals to ° n 

of the four -- to 

ana loqous t f thS f ° Ur rows simultaneously 

analogous to r eading 

this reqistoi- . ^ ^ from the switches 

ValUS that that lamp drive 
a nd the zeroes determi ne 
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le nt of a one or a zero 


nn the diagram that the lamps are 
We see on 

, 0 ne of these wires, for example, 

connected. If we follow on 

■ . h a vertical line and an arrow 
we see a symbol here with 

. . . + and designated 86. This is a 

coming into it with the dllu ^ 

transistor, an electronic circuit component, which is used 
in conjunction with the lamp to provide a path through 
which the electricity will flow, the current will flow, 
when the lamp is lit. 

So the scheme for lighting this lamp is to 
>rovide a current flow through these transistor devices 


tnd through the various lamps. 


So we might look at here, for example, 
transistors labeled 

86 where we see a 24 volt, meaning 


the 


how 


size of the voltacre q.mni,, 

PPly analogous to the battery, 

much drive current „ 

come through this pair -- these 

transistors, followina 

9 down the row of the matrix and 

coming up through 

he so that the ctrteht 

goes in the r ight di 

t to con . 10n ' through the lamp and then 

out to complete 

6 back to the voltage su P P 

ASSoc iat ed with 

anything assori a hese display means 

ate d with the i a ir ,e 

base and where mp ~~ that would be 

t he wi re e ' 

the diode, the 68 c °nnect to the lamp, of c 0 *** 

are anything lr es . ts 
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usually imp lies hardware. 


x n the case of the patent 


Noise prevention 

wa s disclosed and listed 


as 


yesterday, the noise 


preventi 


ion elements that are dis C u SSed 


. 11TV j n a right here, which is termed 
are this transistor grouping y m 

the patent a low .beta transistor, but what it, in effect, 
is an electronic device which would not allow current that 
pulses through this lamp when I strobe it to rise above a 
certain level in order that I either won't burn out the 
lamp, or, equally importantly, that I will not create 
excessive noise by the rapid pulsing current. 

So this is shown on the block diagram 
because it is a critical part of the design of the system 

being associated with the noise prevention, and it is 
described also in the patent. 

So the display activation means then consists 

of all the tr ansi q-f-nve. -• 

' Vo Itage source, lamp drive register 5 ' 

et cetera. They arp 

Peratively connected to the computer 

in much the same 


connected to the computer; 

58, is connected to thg 


Y that the segment drives 


are ope 
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veiy 


namely, the register unit 
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. . put /°utput unit 57- S o that 

order to send the desi red 

the display activ sta tu s of a series of lamps t0 

9ti ° n means, j sin , , /o ,tP 5t 

part under control lrn Ply use this inp ut ' 
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the lamp drive. 

to the register, then to 

Again, because of the matrix connection, 

that se ts up only the row connection, and I must use t he 

„ ^ r> +- i n n as shown up at the too p, -c 
corresponding column connectio p of 

4-v.~ , . /iDpnfipr 61/ which is also connoctp^ 

tne diagram through aecoaei U - L ' v '^a 

to the computer via line 72. 

It is shown in the patent as coming out of 

the element 52, the random access memory. In the particular 
embodiment described in the computer, there happens to be 
some input/output capability in this chip. 

So this also is an input/output capability 
just like element 57 . 
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under program control I can ca USG any 
. ,, ^electing the column and the r ow . 

set of lamps to lig ht 

..... operatively connected to the processor f or 
activating the response means in response to a 

signal from the processor." 

This is done under control of the program 
because it is the program that must sequence the system in 
such a way that it reads the signals when the switch is in, 
performs the scoring calculation, all the instructions in 
sequence, by calling upon the individual subroutines in 
the computer program, deciding what lamp to light, and then 
strobing the column, sending the information to the rows, 
and the net result of all of this work, which is many 

instructions, is simply the lighting of a light for a brief 
instance . 

Element (g) i s associated with the multiP le * 
ing of this unit anri 

e cyclical and sequential sca nn ^ n ^ 
that multiplexing. Th= , 

' of course, i s the heart of the 

invention, and so T 

W ° Uld llke to digress from reading 

claim and discuss 

, multl Plexing and then come 

read the claim on th 

9 1 r 1 may, 

matrix multiply. & SketCh here in order to 

ng ' -d this is labeled px _ 399< 

synonymous witv, w ord matrix mul t iplexi n< 3 
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only kind of multiplexing th at 

m a t r ix multiplexing is tn 

■, disclosed in the patent. 

We consider is considered an 

This illustrates what matrix multiplexing 


is all about. It is the way 


that v7e get all of these 


devices to work together in real time, and so it is 
critically important. 

I will first discuss it from the point of 
view of a matrix of lamps. Here is my diagram that we 
have associated with a lamp. The little curlicue inside 
that circle represents the filament of the lamp, and in 
order to light the lamp, we have to have electric current 
flowing through that element. It heats up and just gives 
off light, is the mechanism that takes place. 
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notice that 
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wire connects to any 
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,,-ire, but in order to select 

column wire, c 

to connect a lamp to a column and to 


left out for simplicity here the 


So I have 

diode that keeps the current going in the right direction, 

but aside from that, this is complete. 

The connection is shown by a heavy black 

dot here (indicating) . In order then to light the lamp, 

for example, called lamp 1 in the exhibit, I have to have 

current flowing out of row 1, which will come to the black 

dot, go through the filament, come to this black dot. It 

is now touching a column wire, go up to the column wire, 

and I need a battery to drive that current. Current always 

flows in a loop, so somewhere there is a connection, but 
the strateqy is i- n 

°se a lamp that you would like to 
light, lamp 3, energize its r « 

will light . 


'ow and column, and that la^P 


s i 


If y ° U W0Uld Uke to light just 
: °luran 4 ana „ 


lamp 


would like 

imply choose col UItm 4 

and row 2 . 
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uavmg many wires comii 
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into the play fie Id , and, of c 

back down that long P atn 

16 ,, of 4 rows would be a possibility of 64 U 

16 columns or 4 

If j didn't do it that way, I would have to 

bring 64 wires down from the back panel down to the play- 
field, which would mean, of course, that I would have much 
more susceptibility to noise, not to mention the additional 
cost and the like. 

Getting back now to the multiplexing, this 
allows me to select any particular lamp that I would like 
in the matrix, and this concept will work for any size 


matrix . 


Now, normally — 
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vnur Honor, I « ould like t0 ° b 3ec t 

MR. LYNCH: 

J h . ve is that matrix and multi 
The test imony we already 

filing the i nVentor * Now ' M r. 

mg are not the same tnxnj 

It is one of the issues i 

Frederiksen so testifi 6 '- 1. 

It is not involved in Claim 45, and wh at We 

V, „ A r,nr is a smokescreen. Mr. Frederiksen, 

nave here, your Honor, ^ • 

+-k^ • multiplex without a matrix, 

the inventor, said you can m u j. u j. ^ 

THE COURT: Well, X don't think this witness is 

saying anything contrary to that. He is saying 

MR. LYNCH: He is saying they are synonymous. 

MR. SCHNAYER: in the patent. 

the COURT: He says in the patent. 

MR. KATZ: Right. 

E COURT. He says that this patent incorporates 

matrix rnultiplexinn anr] m 

' that is why he is discussing 

toge ther . 

MR. LYNCH- . nr 

15 13 of the smokescreen, Y° u 

«■*.«. It is in Claim 46 and n ot 

^ C1S1 " *“ « U*. enti 

to mix things up __ 

MR - KATZ- v 

Y ° Ur Honor -- 

MR - LYNCH: 

already origi nall r nry to what the invent° r 

ly Seated. 

MR - k ^t 2: YQur j 

not true when Wg Ur H ° nor - You win see that 

lSc ^s it> 
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we discussed this early on, d idn , 

THE COURT: we 

MR. KATZ: Yes. 

Vpq we did, your Honor. This Was 
MR. LYNCH: Yes, 

. _ mpnt and it was part of the early 
Part of my opening statement y 

, . . on what was the invention here 

discussions the Court had on wiiau 

MR. KATZ: Your Honor, in Claim 46, which Dr. 
Schoeffler will get to, matrix was used as an antecedent, 
as a basis, because it is going to talk about sets of 
elements in a matrix and it is going to talk about a 
particular embodiment of the broader concept. 

The entire patent relates to matrix multi- 
plexing. The examiner found that in the Patent Office, 
and no one has talked about any other kind of multiplexing 

*if 

except matrix multiplexing. 

However, there are various ways: of doing it' 


and Claim 46 talkc , 

about a particular way where you 


have 


of 


matrix* 


— VVUCi. C jr ^ ^ 

at least one matrix that v,= 

at has a Particular kind of set 
elements, and you multi plex 

P x those elements in the 
order to talk about the sets of e le ' 

ments, we had to s 

. . • ^ ^ are in a matrix, but the enti* e 

patent is m atrix m 

to testify abouf ,,, * Xn< 3 ' ^ the Witness is g ° ^ 


to testify about dll * 1G witness is 

it in a very c -> SG su kjects and try to 
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! don't think this is the poi^ 

and 46 at some point, t>u 

„R. KATZ : »at is right. 

MR . LYNCH: »»V “ ^ CO “ 1 ' °” e P ° int 

That I „ oula like the Court to keep in tlnd is if any 

of those dales had te.n ohanped in the re-issue prooe eaitg , 

there pould not have been . liability of the defendant, 

here. Those claims had to be preserved the way they were 

going in, otherwise intervening rights of the statute would 

have caused the fact that neither Williams nor Gottlieb 

would have to be here today. 

Essentially the pinball business has folded 

up. If those claims had been changed by one word, your 

Honor, by one single word, the effective date of the claim 


was November 15, 1983, a t 


irae when the pinball business was 


dead . 


pas 


T he thing that we are talking about here 


c Laiiung aoo 

t damages, and what 

at we are talking about is a fl 
elastic claim that „ 

° Ug t to be manipulated from 

was in the Patent Offi 

1CS ' Where they talked about mu 
plexing to matri x multi . 

seeing here, may 6Xlng ' *** that ^ what 

P le ase the Court 

THE court : Au . 

is proper arg Um Tght. Well, i think that 
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THE COURT: So go ahead. 

„ m h q problem is. Judge, are w e 
MR. GOLDENBERG-- 

. as issued by the Patent 


5 going to deal with the pate 


6 Offi 


ce or as 


they are proposing 


to attempt to re-write 


7 it in this Court? 


8 the COURT: Well, the plaintiff says that is the 

9 way it was issued in the Patent Office, 

10 MR. SCHNAYER: We will prove it. 

11 THE COURT: It would be a lot easier if we didn’t 

12 have this means-type of patent. 

13 MR. LYNCH: Your Honor, as I am — 

14 THE C0URT: 1 sure I must have had means 

15 patents before, but T 

F r 1 cton t ever recall running into this 

16 particular problem. 

17 R " LYNCH: Your Honor has already decided this 

18 issue. I can’t r emember th£ _ 


19 it here. 
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„ Tha nk you, Honor. 

MR. SCHNAVER! 


1 0 :<}. 


BY MR. SCHNAYER: 


• Dr. Schoeffler . 

win you please continu t 

& • „ matrix multiplexing for a set 0 f 

*• We were discussing ffla 


M«». ,„ d of th. aanps. - «™ had indicatcd ««1» 

Orta, to porfor. tala »ultipl.*ing, I need to provide tha 
rows and the columns -- those are wires, and I can observe 
the connections of the larcips , so there's no doubt that these 
are connected in a matrix. 

And then I must provide electronic circuitry 
separate from the microcomputer the activation means — 
to supply the necessary voltages and currents to the lamps, 
so that I can cause these to be activated. 

Now, in matrix multiplexing, when we enable 

or select a column liko tn, 

this, we notice that one side of 

all the lamps that are i „ 

n that column are connected to that 

line . 


^ 30 ° nCG We ch °°se column 1 , potent 
We want- ... 


. , v . -noose Column 1 , pot 

can do anything We Wan t «. 

° aU the lam Ps in the ro 

lamps in the example . 

* > four 1 

Th mPS ln patent. 

Then I 

atl send out 3 o- 

this lamp, don't S1 gnal that s 


row; tw0 


aa send out * o • 

this lamp, don't S1 gnal that sa 

u *ht thi« 

Als one " r\ 

don’t light thi s one „ * r; "Light this 

" al «* mm ti 

th. v.y th.t V. u exi "'9 inherently „»«» 

c the l ^ a 

Il ghts will u 

11 b e i n a pu isa 
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connecting row 1 end col Umn ^ 

1 Wanner is* inste3 . 

d leaving it on so that xt would ^ 

2 and lighting lamp 1 and , 

ld re quire me to always have this 

3 continuously, that would 

r couldn't light the other lights. 

4 connection* And then 1 

, n of necessity, when I connect thi ngs 

5 And SO/ or. w 

. T do is momentarily select a column, 

6 in a matrix, what I must 

, ^ -interface circuitry the status of 

7 send out along this row mt 

o , n < 5 e all the lamps that are sup- 

8 each lamp in the row, and cause aii ^ ^ 

9 posed to be lit in this column to light* 

io And then I leave them on for an interval, and 

n then I move on to the next column. 

12 THE COURT: And the reason you don 1 t light the 


rrong light on the way to‘ the right one is that the s 


witch 


from tne wrong light isn't open -- rather, isn't closed. 

THE WITNESS: That's exactly correct. 

And the computer knows which ones to US 111 ' 
and so it sends the* 

lght pattern here: "Light this ° ne ' 

don't light this one " *his 

Ar ^d so this switch is closed, tl 

one is open -- the at ~ ^ 

C ronic equivalent of the swi tciie 
That 13 6xa ctly correct. 

13V THE WITNESS: 

A Now, once r u_ 

.. " SUo " M this « .«r - £ ° 

an d that Jis cl° 

in the patent ln the embodiment 

s abo u ^. , 

then switch to t i 06 ° nG ~ thous andth of a se ccTi 

I 06 Sec °" d ccl Mn . 
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lcW c=W»« r crocs »«<* « lta 5 ««tc h 

The micr u 

. lanps should be li-t in the Se 
^ , Which l an r ; cc Ond 

pad memory and says : 

column? 

Aha, both of those should be lit, let us Say> 

So it now switches this column to - from column 1 to col Unin 2 

in the column interface circuitry. 

It closes electrically the two switches here, 

and both of these lights light. And we leave those on for 
a thousandth of a second. 

Then we move on to the third column; look up 
the status of the lights, and send that out. 

And so, if your eyes were very quick, what 
you would see is lamp 1 go on for a thousandth of a second, 

then both lamps 3 and 4 go on for a thousandth of a second, 
then perhaps neither i 

| lamp go on for a thousandth of a second, 

et cetera, depending nn , 8 t llS 

g the game rules and the current stat 

of the game, depending u 

| 9 how you had hit, et cetera- 
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.. in the matrix, I can get at 

v _ j connect 

because, as soon a, ^ colu rm and the cor respond!,, 

if i select 


any one only i 
row . 


,, identical to that which we ha, e 
SO this is iae 

. . . . ooq a moment ago . 

Exhibit 

each column wire and each 


m this matrix on 

Connected between 

switches as shown here 


row wire is one of these 
BY MF . SCUNAYER: 

0- And those are labeled switch 1, 2, 3, 4? 

A Yes, they are labeled switches, ano the rows and columns 

are also so labeled. 

Now, the objective here is to read the status 

of the switches into the microcomputer so that it can oa*® 

the decisions about which lamps to light. 

ihe co lumn and the row interface circuitry 
have -- not shown in thic w *' i 

tnis oversimplified block diagram - 
of the necessary electro 


nics here, so that the closure 


c* 


f 3 


into a current -- but basically 


, u. 1 


switch can be turned 
do is the same thing. 

„„ or clo „ ” y ° U “"" ld lil “> 1»ow whether ’ 

epon or c tal , yo „ ^ ^ 

eo new your path c * 1 ° f the C’” 1 * 

d0 "" >*«•. Ml-.UUl, ,C 

y u don't ithh 

i closed - to the Wh£ ther the switch i s 

row . 
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is to repeatedly energy 

t the correct liohts lit. And, of co^ 

it's got to be -- the actual 
/ way — this must be f ast 

Cll 0Uah 


in the rows, to ge 1 

So that they look continuous/ 


product cannot flicker in any 
so that these lamps cannot cool down in between the strohi ng 
of the columns, the lighting of the columns. 

And so it must be fast enouqh that they i 00 k 
as though they were continuously on. 

This is the essence of matrix multiplexing of 

lamns. And inherent is the requirement: Fast enough so you 
don't see the flirVar 

9 such that the lamp stays on -- 

along with the proper 

ection of these at the right tine. 

if we may look at Exhibit PX-400, which 
looks almost identical 

SXCept that 1 have replaced the la r - s 

by the switches. 

And again i ■ ve lo ,. 

currents go i n the r i ght d _ " ° Ut thG dlodeS ' 

exhibit. dlrsc tion, f or simplicity of the 


the 


Let 

[with this matrix 


’ s Con trast f-K 

M <*zrix at natr ix and its 

d its rauif 

course a dif feren . hexing, be 
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^ G cause 

it 

ha s ci 

detect 

the 

u r® s ‘ 
cl° sU 


San© 




ar r an 


gCnient - Col- t" e 




I re 


■ Unn s and rows » 




Col 


■ rC 1 - > 

r* ' 


un h interface 


Schoe f f l er 


- direct 


nothing will happen 
is any -- if the switch is °P en ' C# “»e 

rth an open switch. 

the current can’t got throu 

But if if. dosed. the current win tl „., 

.M that c,„ he detected by thin input/output circuit i, lhc 

computer, and hence road in. 

So what the computer is actually reading is 

the presence or the absence of a voltage, in order to deter- 
mine the closure of a physical switch. 

All of the problems of bouncing of the switch, 
and so on, that’s -- none of that is right here. That's all 
in the software in the microcomputer itself. 

The advantage of a microcomputer is, it car. 

do the debounce kind*? „ 

, f things, make sure the switch was 

previously open - otherwise it’s no* „ r 

t s not a new closure, and ^ 

don't want to give =» 

°re. And then when it closes, 

\ sure that it's nn* 

| uncmq, however we do it, all of that 

i would be done here. 


Ca us e 
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The key/ 
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_ direct 

e , is the real time p 


rc *i ti« 1,1 the c " sa of th * u, p , 

i. to lh ,t they .t.y 1“ »'' d l0 ° k contlnu °^ » M . 

„ r\n Quickly after a target i s hi 
secondly, that they turn on qu y nit. 

in order to do that, I first have to dete rmine 
that the target was hit. And so the key is, to make su re 
that you actually detect the switch closure. 

And so the procedure would be as follows: 
Energize a dolumn. The computer under program 
control would go to the section of the computer labeled 
"switch, “ that we mentioned, and read the values of all the 
switches, that is, the presence or absence of electric 

current, into here, and coming into the computer then would 

be the information: Nothin,-. 

9 is closed of these switches. 

jp ^ ^ q 

to column 2. Again, do the read, 

with all the noise* ^ 

m uni ty considerations; read it twice, 

et cetera. But 

hetheiess , reading these switches. 


4 is closed. 


And then we f ind „ . 

^inci, swi 


t-ch 3 is open, 


but 


switch 


As So °h as i de 
that's an event et 6ct that the sw 

* T hat's an 

time, and now r „ ev ent that has oc 

. res Pond to it 
And so j 

th ' 5 *"* rul «> .. t0 the a PP«Pri, te 

lenient 

a ° wn “ ev " -- to b , , ^ ln 
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THE COURT: 

, target is hit by the ball, 
switch is closed when the targ 

mi right. The target might b e * 
THE WITNESS: All ngn • ° e . for 

example, that slingshot piece of rubber. And right beh ind 

if we imagine my first finger and thumb is a leaf swi tchj 

a springy switch that I can — when the ball hits the rubber, 

it physically just closes the switch 

THE COURT: It’s physical. 

THE WITNESS: — it is a physical ball hitting it. 
That is the response means — the signaling means. 

MR. SCHNAYER: if your Honor would like -- 
THE COURT. No, no, I recall that now, the leaf 

switch . 

MR - SCHNAYER: Fine. 

BY THE WITNESS: 

A. And it's because 

. y are mechanical closures 

of the norse problems m US H k . 

6 aadled properly. 

Hav ing reaf , 

switch 4 is closed ** C ° 1Umn ° f “witches and 

' 1 90 to th 

has to respond to S Section of the program 

that - And that ■ 

“Close light 3 >i , ni ^t be, forex 

' wh ich i s . 

in ro w l 

a score by i 0 q x ’ column 2. "and 

• U 1 nt s b .. 


that 


d 


ampi 6 ' 


imp 


lefl 


And s ° th 

ln ‘ ttUct ^»= there „<,»!<> 

“•at i 

tch P 


stored -- the < lns tructi 0 n Q A 

inf 0rin nS there would 

memory that . l0n w °^ld be 

Ch 4 h a tore d in a sc^ 

■^ Us t closed. i 

a ' and i must 
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- di^ ect 


1 r think I said 3 in my 


exai^P 16 ' 


X store 


fact that switch 4 has closed, 
canning those switches, looking 


3 ^ keep scanning those switches, looki ng 
because I'm going’ to keep 

4 a< - ,, ball hits a switch, it isn t like that 

at them. And when a ban 

5 ( indicating) . 

6 It hits the switch and stays closed for a 

7 fairly long time. The fairly long time might be anything 

® from five to twenty milliseconds, in a typical case, unless 
9 the ball comes to a halt there for some reason. 

10 But in general it's brief compared to the times 

we re accusstomed to, but long compared to the times, the 

12 speeds at which the computer operates. 

13 

And it might and probably does happen in many . 

14 cases that I will innv = +. 4 .u 

at the switches over and over again, 

15 and so that I may spp 

or three times, possibly# that 

16 switch 4 was closed _ 

' d 1 don ’t want to do anything to the 

17 score . 


19 the 


store that in the memory. And the" chan9 ' 

1 


xl t in the memory. And 

the status of the i 4 , 

. „„ ***"* that associated with it. 

‘ ,lU th,t *" associated vit , , 

h the increase in the 

s ° ao^-iv. 


and 


score* 


22 switches, look at the ’ 1 enSrgize a column, read m 

23 things, and if * ^°^ n 9 the noise 

°ne i s 

• ' c lo s e d 

24 ' Pr ° ce SS it. 

move to fh • n x> e 

25 i switches; cl Gan . e ne *t column; read x 

1 it U p ^ 

you have to do , ‘ ‘ roni a nois** ^ • do ** 

y ao w nen tr _ 18e Point of view? 
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that is used is cycJi, 


the language 


and sequential matrix 


tiplexing, and let me 
ection, your Honor. That i s 


HR. LYNCH: Objection, ^ 

m ischaracterization of the language. 

THE COURT: what is the objection? 

MR. lynch: It does not say, "cyclic and sequential 

rna "t*‘ix multiplexing," your Honor, 

THE COURT: All right, multiplexing. 

MR. SCHNAYER: I believe the witness was characteri- 
zing what he read. 

THE WITNESS: I was careless is what I was. It 

clearlv does say, "cyclically and sequentially enabling of the 
columns." I apologize. 

BY MR. SCHNAYER: 

& This is PX-401 for tho 

Dr the record. 

A. A cycle according __ in 

Within Whi h a dlCtiona ry, is an interval 

within which a round of a, 

ents are completed reauarlv recur- 
ring events of sorne ^ leted, reguaru 

B Y e nabl i * 

we *-i_ *bli n< ? 

of a column of th* the se ^- G ction or en 

lnat rix. So 

column implies e na bi e 0 ^ cyclic enabling ° f a 

this column, reacJ ^ C ° l ^n and read ^ roWS , e*** 1 ' 

r °ws, 0r . 

enable this col^ ln the case Qf the ia*P 5 ' 

COl ““' U9ht "" a "«op ri!lte rows _ ^ 


column, light tb e 


appro ^i ate ro 

tows 


C ° Ur S 0 

i«5 n 

to be done 0(1 


aadi gra afca 
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Of 


- dire* 

Schoef f i er 

ki nd of a repetitive basis- 

ar e , for exanple, the closi no 
The events ar , 

,, u /jr e and we observe that th^ 

tne switches that we have her , e 

objective of the game is to run it in real time, which means 

from a real time response point of view, that from the ti me 

the event occurs, the ball hits the target and closes its 

corresponding switch, I have a certain length of time in 

which I can respond. 

By respond I mean I have to detect that the 
switch is closed. Then I have to run off in my computer 
program and decide what to do about it: Oh, yes, for switch 

NO. 19, I must iight a light, and then I must get that 

lioht lit, okay, and that is 

is the response time. 

'hat determines that is the feel for the gare 
and an individual, how l ona 

you expect after that ball 

hits to see the light Ught> 

50 f ° r 6Vent the re is an assoc iatad real 


time . 
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_ f the switches then during <. K . 
in the case of tn g tf U s 

t ,, 05P events. And we do that by 
cycle, we must detect these 

„ , i column 2, up to 16, back tn 

G nabii nq repeatedly column 1- to c 0 i Ur , n 

If over and over again* 

i have drawn this diagram here showing as 

time advances from left to right the way we mioht look at 
these switches. For example, these little arrow's are meant to 
indicate the instance at which we look at a particular column 
of switches, like column 1. 

So at this instant of time at the left of the 
line, i look at column 1. Let's suppose that it may or may 
not be closed. Sometime later I come back to column 1. In 

the meantime , I have done many other columns, enabled them. 

But, specifically, i crmo . . 

come back at a later instant of time 

and look at them again and acai n „ 

again and again and aqain. 

SlnCS the 0)3 jective is to respond in real time, 
my only reg uirement ^ 

I detect the switch in time 

vd cnnnr . i *-» -l. • 


to 


respond, in the 

res Ponse time 


associated with that swi 


tch 


closure , whatever i t ■ 

1 have dr awn the diagram spec irica 

° hot have to do i 

^ ne cessarii» . v*- 

the spacing between y ' So that whether 

time is not re a ii v 6ad ing of the switches i s eq ^ 

t h at 


to emphasize that th < 

s means t a 

ally with equal ° nCt ^ ave to do ^ 

Spac ino or n0 t 
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important is th 7 lmp °rtant. The g 
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nding display activation or s 

re spend with the correspond! . r e 

calculation that is associated wit 

so the important thing about cyclic i s that 

1 ^ep getting back here fast enough to detect the svi tches> 

Now r in the case of the lamp, I am cyclically 
enabling the columns like this. And here the objective i s 
that once I decide to light a light, this cycling must be 
fast enough so that from the time I decide to light the light 
until I next get around to that column and the light can turn 
on, that that, too, be in the real time re: 
mention . 


isponse that we 


But then once it goes on, I have got to make 
,Ure that , 1 hit 11 often e ^u 5 h so that the light stays on. 

A s we said, inherent with matrix multiplexing 
>f displays are the lavrr^ 

pulses of current because I arn 

mly going to light th^m * 

or a short interval and li?ht them 

over here and li qht ... ^ 

‘ m at a later time. so I really h ave ° 

hit them mnfa _ 


- time. So I realty 

hit them quite har-a 

artl i So that 

.... ° n the average they aPP ea 

and equal brightness +. 

to y o u . 


r lit 


sequential, and . q n ° e ' rre <Seriksen defined 

he sa id that k a 

tial scanninq >, sec ? u ential, cyclic a ° 

he ”®an s that 

in such a way th WS proc eed from column t0 

ampS Stay bri ght enough and 

Pi a . , 


the 


word, 


s eguen- 


c0 iumn 


n o* 
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bright, which ' S sta V b r j 
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THE COURT 


THE witness 
b-bat we do not return 


direct IU4 '' 
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what does sequential add to cy^^ 

cq . it adds to cyclical the connota Uon 


to this column before completing 


others . 


THE COURT: Does 


n't cycle imply the same thing? 


the WITNESS: The cycle may not. A cycle is 
simply a sequence of events. 

THE COURT: That is the point. 

THE WITNESS: And if you included the event of 
coming back to column 1 four times, that would be different 
than what is taught in the patent. 

1 HE COURT: That would be part of the sequence. 

the WITNESS: That would be part of the sequence, 

but the patent verv nl oa ri, n , . 

Y learly, whenever it goes through this, 

laboriously poini-Q 

out hew you do this and then you move to 


the next one, th 


you move to the next one, over and over 


again 


. . In the testim °ny I read of Frederiksen, he 

made a point of th ,, . 

...» ~ t »i. .... i a " se , 

you were to Sara x Su PPos e that in a certain ^ 

P 6 each one o£ 16 , . fi nst® 3d 

of that you SOn „^ c olumns ; that 

hOV He flr „ , 

the 13th coi Um st column twice and 

^ Ofin i . i. +- 


would be too dii 
product . 




direct 


Schoe 


ffler 


I u l 


vJ'J 


Xf there 


were 


on 
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THE COURT : 


understand why you are doing it< ^ 

„ a aq to whether there is a red Un . 

aitl just a little confused 

, nf the two terms. That is all. 

dancy there in the use or 

It seems to me you wouldn't have a nonsensical 
cycle and , therefore, any cycle would be sequential, 
according to the logic of what you are trying to do. 

THE WITNESS: That is right. Almost all the time 
there is no reason in the world to do anything else. Now 
and then there might be a reason, and I suppose that is 
what he had in mind because even if you are off doing 
something else because of game rules and so on, you have 

to keep the lights lit and so you have to keep this pattern 

moving, and that is whaf ^ . . . 

ls described in the patent just 

from the beginning to the end. 

consequence, we can imagine cycli cal 
and sequential enablirm +. « . , 

9 tQ be the cyclical and sequential 

enabling of the Colnm 

n ' read the switches; cyclical a nfl 


sequential enabli ng of 


The- 


a column, lig ht the lamps. 


iivi du< 


" Se could = i 

digits in the di S ° bS di gits. The in* 1 ’ 

Spla y could be , a d of 

the lamps, and i-k °nnected here inst e 

they 


response means 

^ n a t 

means this vay 


that th t 

6 c °ncep t applies to ai l ° f 


he 


^ ln the patent and the 
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BY MR. SCHNAYER: 

^ Did you misspeak? 

^ean display means? 


You 


said response means. Did 


you 


I said. 


A - I don't remember what 

& Maybe you could repeat your answer. 

A. 


a y ue yuu tuuiu " — j. - 

What I meant was the concept applies to both the lamps 
and the digits, which are the two display means in the 
patent, and to the switches, which are the signaling means 
in the patent, is what I meant to say. 

Q. Thank you. 

A. With that aside, we can come back to the claim, and I 
would just like now to indicate the matrix that is in the 
embodiment in the patent more completely. 

T he columns of the matrix are the lines 
labeled 40 on F lgure 5 Qf 

ls called a decoder, a 1 of 16 , a -"- 0 
is called the decoder be. 

along the Une 72 ^ ^ COm P ut ^ sends it 

wish to enable. Th " " ^ ° f the 

the form that the " ^ 3 nUmber like 13 or 7 i" 

tinderstands , and what this 




s:? ; 


hat y 


lectronic d evice ^ 


Ca lied a decoder is cau se 


o 


4 1 i 
L» * 


the 16 lines 

' nai heiy f the 

to us, to be ac e ° ne th at the computer h aS 

and t-v, ,ei/ 

and hence that ia . 6 ott >er S to be inacti v3t 

now t 

1 select 


In th, 


a 9iven column. 

6n 'bodij tle 

de scribed in the P 


:bCD 


the matrix is a singl e 
2 H various means that we have di SCu 

2 any column, I find the va d. 

3 , a t ?-B which is Figure 4 from the Patent 

- 1 am looking at PX-412 r 

We see the matrix displayed there, and what 

5 • . .. because the various sections, 

a is implied here is that because 

6 namely, the lamps, the switches, a special row of the matrix 

7 with special switches, and the digits are all connected into 

8 a single matrix, the implication is that in this column we 

9 have four lamps and then we have a connection to a switch 

10 that is in the row labeled test line, number 45, and then 

11 we have a digit in the row that is labeled 46, and then we 

12 have possibly four switches in the rows of matrix labeled 

13 4 6. 
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Q. 

A. 

Q. 


Excuse me — 


That is not 45. 


That 


is 43, excuse me. 


ind f lipP ers 


43 , it says lamps a] 

Di d you possibly mix up the two rows her e? 

This one here says target, this being 44 . 


A. 


0 . 


A. 


Yes . 


So which are the switches in the diagram? 
I did it yesterday, too. I am sorry 


The switches are labeled 44 and the lamps 
are labeled 43, but if we take a column, such as the colurai 

>tice at the bottom of 


that is labeled A -- and you will notice 

Figure 4 that the columns are labeled 0, 1, 2, 3, 4, and 

5, and then when they get above 9, instead of 10, 11, 12, 

they are labeled A R r 

' ' D / E, F, which happens to he 

common computer 

terminology but are equivalent to calling 
them columns 1 through i6 . 


more careful here, if you f 

down through one of 

, . 6 Coluran s, you have the four 

in the switch section 

section, a di git . Switch in the test 

git in the dispi a 

lamps in the k sec tion, and then 

tt0m Nation. 


follow 


swi 1 


line 


5 ome 


rows are connects ^ NOt al1 of the col ^ 5 

hp on 

number of l ln e Sc h 6matic because of 

at «om d , 

then the enabi^ Qf haVe to be shown, bu t ^ 

0r >c e . 6 C ° lu ^ s is done for aU ° £ 
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elements at 


direct 
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, of as I did in my example, my s 

Instead oi 

f j , , ha d separate matrices, the embody 

tied example, where I 

have a single matrix so that 0 n* 

ln the patent happens to 

• n one column at exactly the same 
c an enable everything i n 

time . 

CL Dr. Schoef f ler , the rows and columns that are the 1 6 
columns and then the rows associated with them, as shown 
in PX-412-C, are those actually connected together or are 
they as in the example, where the rows and columns are 
not connected? 

M " The elements in one column are electrically connected 
together; that is, one can trace a wire from the top to the 
bottom. So that if y OU energize one end of that wire, 
everything in that column is energized. 

Now, the rows are not because, for example, 
for the switches t h 

ave to read those switches into ° ne 

port on the computer 

namely, this register right here- 

The lamps, I have to 

m . « ... S6na S1 snals to the lamps. Those 

com. from , 

across the dla „ llne that I »»= . ■«*“ ‘ 

through its own i ^ int ° the processor 

1 lOcsf ■: 

° n across the top. 


^xampl* 


I can do diff er 


So • 

dG Penai n g what r 0 w, 

1 Wa nt to do in a 


--ui.^ eren t ro ao 

means select ev ln9S ' but the concept of enab 11 "’ 

y thi na „te r 

using its pro, » the col UB „. Then tM co»? 


using its pr 0gr 


gr Qm, 


c a n d 
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• n +. e d out that that was very 
Now, we pointed y 

. , _ a noise immunity point of vi ev , 

important yesterday from 


because we said if we set up a particular column and now 
caused the lamps to be lit, we are sending big pulses of 
current out. We really do not &t that tims want to he 
suddenly reading the switches because we would anticipate 
that would cause noise. 

So I will deliberately set up the computer 
program so that I will handle the digits and the lamps 
first. Let the noise go away and then read the switches. 

his is what the noise immunity scheme that 

we called inter! nriri nrT ~ 

9 r P r °gram sequencing was intended 

to carry out, and it i „ 

is very key that in order to take 

advantage of that kind of 

noise immunity, you must have 

that kind of control 

61 the d e V i c e ; namely, in order that 

the program can do that 

operation must be Properl V, the hardware and the 

SUc h that i Ca hronize 

or control exactl ' f ° r Gxa mple, synch 

A Y wha n ■»- u ■ 

thlp ss happen 
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nd the digits were just g oi ^ 
then I would have no idea 


If the lamps a 


and 


the switches , then I would i 0Se 


when i could safely scan 

^ interlocking control, and I would 
the ability to do the inters 

i • n come alternate or 

have to do my noise immunity 

equivalent manner. 

So the single matrix as disclosed in the 
patent merely makes this approach to noise immunity very 
straight forward in the computer program. When we looked 
through it, we indicated the sequence in which those were 
done in order to illustrate that. 

Now, if we may read the whole claim -- 

° r * ^ choeffler * let me just ask you one other question 
or a couple of questions. 

A. I am sorry. 

Q. I notice there 

some blank spaces in the matrix- 

What do those indicate? 

The blank 

column 44 on PX- 4 i ? 
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fl. The rows that 

correspond to the 

embodiment de SC rib ed Slmply indicate that ^ 

a maximum of f 0Uf ^ Patent was capable of 
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• i « •, t -» spa c e , n d then t h c s j *. n n e r twitch * • • 
wr ft an it can never conflict with another switch •*« 
p *” r 4 - 1’ r , bf ci w ge for noise immunity purposes, t * <* 
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j • f ferent considerations 
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machines with all o 

. .. be a good time for us to ake a 
mind, and this might 

. run through one of these 

or two and just have y 

-1 • „ U 4- n r> and dig its 


these 

in 


minute 


games so 


I can 


ciiiu. j uo u. 

. lamos light up and digits go on and 
see all these lamps a J 


that type of thing . 

Can we take a few minutes to do that? 

MR. SCHNAYER: Surely, your Honor. 

THE COURT: I think this can be off the record, 


too . 


we 


All we're going to do is play -- why don't 
take the electronic Flicker and play that. 

MR. SCHNAYER: Do you want to do it? 


the COURT: Why don't you do it, and I'll j 
watch and see what happens. 

(Pinball machine played. ) 

TONE: Your Honor, may I address a ccur 


just 


le d 


housekeeping matters 

ore Mr. Schnayer resumes 

witness? 


jith 


the 


' THE C °URT: Yes _ 
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an 
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■ Urina Mr ‘ Goidenbera-s c 

xammation Q f Mr 

* Pre deriksen u 

4-C , and „ e aqv n ' he referred to 

SXed the rour . . 

to impound that t 

We ’ Ve checked „ 

f and not 




r.y 


and that need n ot 


f,choef f l ° r 


_ ditoct 
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Pounded . The inform 

that can be released 
THE COURT: 
MR. TONE: 


• no longer confidential , 
ation I s 


so 


1 5-c . 


THE COURT: 


Exhibit 14-C may be — 

!- m sorry- That’s Defendants’ Exhibit 

15-C -- what do you say — may be -- 


MR 


. tone: I suppose you could say the impounding 


order 


T H E COURT: — uncloaked, unmasked. 

MR. TONE: All right. I think we understand 


i t . 


Also , defendants useu tneir Exmnit 

cr os s-examination and reanp^f ph +-K-.4- j ^ 

Ie 4uestea that we produce 

press release on which the exhibit, which is a 1 

1 ^ 4- 


ed their Exhibit 12-F 

the 


press 

Journal story of j une 14 

980, was based. 

And We han d over that press release. 
THE COURT: All v- u 

right. 

BY MR. SCHNAYER: 

Q Dr. Schoeff ler 

^° u Please continue with 


Wall Street 


explanation M , P Gase c °otinue 

ia iin 45 , , 

A Yes. Prior- mea oing of claim 

t0 the bfeak 




45? 


in claim 45, and a We ha d comoleted 

„ ad dis cussed m , 

and sequent i a ^ ed m ultipi exing and 

claim <g) 0r , ' *** we - re just startin g 

(9 ’ ** C Ui m 45 

Ue " <*> r eads . 

"Multipiexinq 
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.. . . _ nrocessor for cyclically 

tlVe ly connected to the 1 - d 

s et ,„ g iqna 1 1 ircf means to signal 

sequentially enabling the siy ai t)l{ 

Processor that its associated response means has d etGcte 
the ball. " 

Referring to Exhibit PX 412-C, figure 5 
of the patent, the multiplexing means include a single 
matr i- x , which includes both the switch -- all of f-ho 

swi 


the 


wmcn includes corn rne switcn all of tho 

rne Pitches, 

lamps, the digits, and the high priority switches as 


indicated on Exhibit 412-B. 


And as we pointed out 


in figure 5, 


la ” P= ' na ” ely la " M ' priority pitches, 

‘“ Ch “ electronics best, 

the decoder, the l-of-ifi r, 

ocoder , which can connect to one 
of the columns and select on 

e °f the columns at a tine. 

Q And that ' q 1 n 

S labe led what? 

A That ' s No . 61 

connected to the • ^ ^ figUre ' And being 

hS mi =rocomputer th 

oort via the li. r °Ugh an i n put/outP^ 

Unes label ed 72 

the element iau Ql an ^ input/out P ° rt 0 

aue i 6(3 C-) , 

1 with th fth® 

matrix being Cont 6 cor r e spond ing rows 

and the corr^<=^ ^ tIle re ^ister^ co and ^ ' 

ea Pondi ng dispi r ° 58 ' 

response means, th ^ ^ acti Vati on means, 

lVe Pointed ^ m t > e £°* e ’ 

ut °n the d i ag rar ^ 
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vcU „Uy sequentially e„ abl . 

And f ° r C 

pans to activate its associ^ ^ 

ie display activation m 

am sorry. 

,„e cUi. i«” G 33 3 “ h ° le ” 11S f0t "«lt 


The c iaim item. G as a whoie cans i„ r „ Ut . 

cyclically and sequentially enable 
plexing means that can y 

. , Q fo s iqnal the processor and to enable 

the signalling means to sxj uie 

the display activation means to activate its associated 
display means; and that multiplexing means is the l-of-16 
decoder I mentioned, No. 61, and the associdtsd slectronics 
that I indicated whereby the selection means enabling or 


i a ted 


f cl 1 1 U. LUC clctLIOIl: 

ie selection means enabling or 


selecting a specific column, and then all of the elements 
in that column are simultaneously enabled. 

Q Dr. Schoeffler. von t.t -k- a r\ /-\ -? 4- — j ; 


Q Dr. Schoeffler, you were pointing to some circuitry 
over here. You said this l-of-16 decoder, and you indi- 
cated some circuitry over here. 


over here. 


What Was that? 


itself, wh 


The circuitrv t 

was pointing to was the microcode 

■F - Vl T 


ich includ 


bus lines, 54 
computer . 


des the chip, the RAM , and ^ 

and 7 2 , which connect that into the 

In ad< 3iti on to e pab 

e lectronics f° r 


to 4- v. 

pecificaliy e electronics 

^Ing the 

matic shown he rp c °lumns not shown on th e ' 

c °mi nq 

scribed i n the ° Ut of the decoder gl( 1 

we listed. ' re Hoisp ^ _ n s ^ 

the o t[ler lse Prevention ^ an 

day , 

J ' yester^, hi 5 

rda V'* namely, i n 
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oc: 


which are such that when Ve 



transistors in the column _ 

an other , the transistors ha Ve 

switch from one column 

th ey turn on slowly. Mr. Pre , 

the characteristics th a 

• ninav, slow turn-on transist 0rs 
deriksen used the terminology, 

, the rapid chanap 

which shield the switching - o 

the switch, from the elements in the column, 
transients. The other noise prevention techniques we 

mentioned separately when we were discussing the lamps, 
in particular, the transistors which prevent the pulses 
of current to the lamp to exceed a certain value, which 
might be unsafe for them, and also to limit them from a 
noise prevention point of view. 


The multiplexing is carried out under the 
control of the program, stored in the ROM 53, and executed 

by the CPU chip 50 in 

' uch a way that the columns ar 

enabled cyclically 

d sequentially starting with the 

f i nnp . moT,; 


- 1 biaitinq wit 

irst one, moving through on 

g on a cyclical and sequ 

tasis . While ^ _ i 


ith the 


J- clliu 

basis. While each ~ , 

umn is enabled, the inter 

among the various y._ 

Ub rows of i-hr, 

column are carrie 

Specifically, 




d ° ut ' 


ly , noise , 

immunity purposes the sequ e! 
proceeds as f n n poses, tne 

^ follows j 

program, the p art ■ 6 mUltiplexi ng section 

r c u i ^ 

determined by the lu nn to be selected i s 

and output to th ess ° r , the next column to * e 

^ c ode r 61. 
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^nd the digits: those 

„«t th= »"» s 

„ , t ln that column and the value of , 

w hich are to be lit i _ 

aT - P set up in the corr- 

digit that is in that column are 

faC e or connect to the lann 

ing registers that inter 
the digit rows of the matrix. 




an P and 


lamp« 


umn , but the point 


Actually I misspoke. It is done first the 
>s and then the digits and then the col 
is they are set up in advance under program control in 
sequence, and only when they are already in the embodinent 
described in the patent are they strobed. 

The system moves to the next column, and 
all of the noise-producing pulsing is done at that time. 

In particular the signal that synchronizes them can he 

seen here as the linp Hp- 

n that comes m the bottom of the de 

coder 61, the line 

hown there, and that line is also 

shown following it 

ected into the lamp drive and i 

the segment drive anri n ■ 

being connected back to the CPU 

chip. 


pr °gram was specifically 

rrm 

di s P 


S ° the Pro ^a m was specif it 
choose the col umn 

ah* then , trob , ^ 

on. 


set 


up 


to ho 


So suddenly We . 

column now to th Wl tch from the P 
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IM 


a m that is carrying out the 

the sequencing of the P to 

. enabl i„g, the switches are teji 

cyclical and sequentia 

r t noise presumably has died do,.,. 

time then when 

• fine this very critical 

at we separate m 

I ~ J- , . 


at a 


a tion 

mat we separciuc -** 

_ . i r. from the time that we 

°f reading the switches from 


oper 
are 


se nding 


the signals to the noisy devices. 


O 


iguaia uuv ■* -*■ 

Dr. Schoef f ler , I think you referred to this 


as lag 


sensing. is there a name you could give that? 

A The noise immunity technique that is used to separate 

and prevent the switching transient from coming into the 

microcomputer has been called lag sensing. It is associatec 

time delay. Let things turn on very slowly; don’t 

do it very rapidly, as we might in a faster kind of appH- 
cation . 


O 


D “ ! “** the switches 

that noise h„ aiM d()un? 


after 


stat 


» The whole o bjeo[lve 

in the computer Proa S Sequence of the 

pr °gram anH +_ u 

tors, the si 0w . 6 noise prevention traI 

W tur n-on f... . 

in 


off 


live 


= and the ■ 

tors, the slow t Urn se Prevent: 

° n frans i s tor = 

the instant whe ' ls to put 

the s wi t c hes a 

T , re read to a safe 

The noi Se is 

it, but you w 3 there; you have to 

at a part icul hl n gs So vqu don > t 

b,<i in stant 
The Ust 

is the inhere as^ ■ 

re tt Sel ass °ciated with - 

Clea n inq n 

aDab il ity tha t r e 
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irect 


I UCi> 


, ia l enabling- 

the cyclical and ^ that when we en able # 

V^e 

, strobe the elements in that col^ 
column of a matrix ana 

that momentarily because other- 

°f necessity we had to 


wise we would, have to leav 


the lamps on for a long time, 


cyclical and sequential enabling 
As a consequence, tne w 

. . , _ i mr, t-n column to column and then repeat, 

will move from column to column - aL ' 

repeat, and repeat. The program is specifically organized 

so that every time a column is enabled, the program goes 

back to its scratch pad memory in element 52, looks up 

again what the value for the lamps should be and the value 

for the digit should be, and outputs it fresh, implyi n 9 

that if despite all of the effort in noise prevention and 


that if despite all of the effort in noise prevention and 
■» 

noise immunity, noise does get into the system on some 

of the lines connecting these and inadvertently the wrong 

lamp is turned on in » „ hpn 

a cycle, the next time around whe 


the cycle repeats, the noise ^ ^ a „ d perhaps 

not there and we win 


lamp at that ti me# 


° Utput the correct signal to 


Henc e i n 

e Pmball game, 

^ y-N _ 


5 


, , . Pmball came as we u 

a second light * d ' 

* Q a Parti c , lla of 

those times noi s f C ° lumn of lights, l£ ° 

e c ^used Us . t o£ 

lights, it won] i ° the wrong 3 

Uld 0nl y be on f . Of a 

second, and i t ■ ° r °ne one-thousaf d 

S Unl ikel y 4- v a P ulS 

in the lamps th that We would obserV® 

r *Pid. 
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what 
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: d('rik« ,,n 1 f 1 ’ r"d to 


f the eye 
>cts or 


-vcl ical ami 
array in the: embed 


This i s 

the self-cleaning asp el 

i 4-ipl^ xin<? 

enabling of the mu it it 

described in the patent. 

Item (h) - Claim 45: 

„ said processor having neans for storing 

- m the signalling means enabled by 
the signals from t 

„ ■ „ fhp memory moans...." 

the multiplexing means in the mem y 

This portion of the claim is referring to 

the signals enabled by the multiplexing means. The nul-i 

plexing means enables a column at a time, and so when *- 

read the set of switches in the column that are enabled 

in the embodiment, we read in the status of four switches 

at one time. 

After performing the necessary noise i- 

tests oh those signals, the, are transferred thrc«g» 
register into the I/o porl 57> into th<j cpn chip , 

they are operated on +.u * ins 

V the appropriate series of 

tions in the procn-^m 

called switenes. 


true- 


When 


sent to the scratch 

disclosed f Qr s to r - 


thSy are accepted finally- tt,e * 
Pad ram, which is the 


, ar e 


eafi- 


v alues of the signal 5 ' 


by the computer 


T '" l «=atio„ 


of the signal is d et6 


gram 


so 


they 


can 


pr °gram and . m p u t<2 

ls known to the com. 


ifl ed 

jr F r °' 


be 


re t r i 
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at a later tin e ’ 
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, h coiuran- 


,f course 


, must be stor< 


memory , because, as j 


■ n in this — 

a separate location 

„ olo „ ,ft« col»»n, in order to 
sequence through col 

to know what I read last time, 
this switch, I have to 

And go if one were to look inside the random 

r , v ,„ n would see exactly a list of what 
access memory, Y ou ou 

switch settings you read the last time you ran through the 


cycle . 


And all the processor has to do, the micro- 


computer has to do, is look that up and can compare it 
to what it has read currently to see if the status has 
changed in any way. 

Continuing with (h) : 

for addressing the program means and the 


memory means." 


Y ^dressing the program means a 


nd the 
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memory means, we mean 0 n 
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~ t he chips for that purp 0 

f ° r wi res to interconnec 

o 4 - nAmnnfer/ including the one -n. 

standard in every microcomputer, n e that 

io j . u n ^ i rn 0 n t in the patent, 

ls disclosed in the embodiment. 

Hence, the lines 55 , 57, 54 and 56 CO n n 

the various components in the microcomputer are the 

Physical mechanism for carrying the addresses; and the 

log ical characteristics are known inside the computer 

itself, namely, the program as set up by the programmer 

decides where to put the data. 

For example, column 1, I w il! put over 

here in this portion of the memory at location l r column 

I mrght put here; column 3 I might put herSf sQ that , 

can go back and get it 

g lfc at a later time. 

It's 

like a file where I can go back 

to it and qet i k , 

* baok »»t again. 

0 ■>«. h e „ (i Ml0!ltiaij) _ 
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means enabled h 6 d;LSplaY activation 

y the multi 

sponse to the P^ e xing means, in re 

The ******* lnGans and the memory 

means resul ts f 1;L ing of the display activ^ 10 " 
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When tne 

scratch pad memory, 52. Then, as 

tion is stored in the 

when it gets to the correct 

the nult iplexing procee / 

o \f that is where my target is -- 
column, like column ° ” x 

at that point in time the data is accessed by the processor, 
following instructions from the computer program, and 
these data values are sent out to the lamps; when the col- 
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day a little whpn 

n We get back. 

Z A I 


is try 


jitend 


work day . Uttl. „ h ._ 

" he ” *« 5.t back . 

1 Won 1 1 h a 

won't have as Wa . emer gen C y Judge in February 

i n to j- y» 

Mr. Tonp pti ons as we've had. 

1 have =» t 1 waS 

debating whetW special problem 


Mr. tone i0ns as we've had. 

i have a 

bating whether s Pecial problem t 

to Mention 

,ar ting as a r6 at this time. But 

_ . ’ nt of . 


mentio n 

Starting as a ra at this time. B 

and kbclr the ta «kica„ College 

. . ta rts 

the meeting 0 _ - I 

J n th 6 2 4 ^ d pla nned to 

,i_„ infb ’Ul ns . 


3 S t*r ts 

the meeting 0 _ - I 

J n the 2 4 ^ d pla nned to 5 

the 10th of Of p 6h 

Ap til ^ tep ruary and be b a c 

1 t! ' e an 4., 

e lQ th of March • 


gOf 








our Honor knows, that's k ina ^ 

And as V 


A»u - . .. 

if we were — if wo di(i 

lm Portant thing to » e ■ 


fi *U S 'n 


°nal 


that. 


^uiit taJLiiy ll iS> 

.Jnn off Since we are 

b v the 6th, X raise the q uC J l hg to ^ 

could be off an addition , 

off three weeks, whether al p erio ^ 

to lot me take care of that. 

m Hfl n T tend to look favorable 

THE COURT: Well, caniy 0n ^ 

I won't give you an absolute commi trnen t now; maybe there are 
other considerations that have to be taken into account as 
well, but -- 

MR. TONE: I understand. 

THE COURT: But generally that kind of professional 
activity i think ought to be accomodated. 

LYNCH: i didn't have that problem, but I think 

I ' m scheduled f or a trial • 

ln the middle of March/ Judgs* 

1 aidn 't think this was going to be a P" 61 ™’ 
THE COURT* 

February thing 1 

MR ‘ 0h 

T «E co URT; J Un derstand . 

even set thi s Cas had committed to that be f ° r6 

1 ^ink, 

0k «y ,u 

9 T , th e 

MR ’ LVn ich : 11 See you, what? 0I> 

T " E T “ eS,la '' the 24 th. 

T h e ay the 24th, s fo r 

on Friday the 

th and t, have set as ide ^ * 


[bout 


this 


«»c». 

" s Ti 


C °t^. 


,n Friday the 


2 H h 


th ^ th d^ st 

„ 31 1 h *vo „ t asld8 , »»* 

y the 23 r d conce i^ 
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3 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


U(j‘> 


take all that much tiine 


. t know 


that until probably the 


en <i o f 


dfJ y on Friday, or at l eaS 


I won - 

t m id-day on Friday. 

out that I could do somethin 

L/Uftg 


the 


If it turns 

. . .in a i ve you a call snd see wha4. 

this case on Monday/ we t yo\j r 

situation is. I mean, if you can't do it, you can't do it . 

and it doesn't involve any inefficiencies, 


if you can 

we might try to get in that day. 

MR, TONE; Good. We'd like to have that additional 
day, if we could do it, and it would -- even for out-of-town 
counsel it would just mean coming a day earlier. So it 
wouldn't mean an additional trip . 

the court* ait • « 

• ah right. Well, we'll try to do that. 

R ' G0I,MSBEEG: Ther «'s flnal matt , r , note. 

and th.t i. th, q » estlon 

this electronic -- 

THE COURT: Yo 

““ U * Ve 11 * 11 ».« - 

* G °LD ENBEi , G; 

electronic Flicker 9 ame ‘ 


THE court. _ 


you Can . 

no reason you Ca J-eave it all here 

t . a ~ 


The 


re ' 5 


jury room. 


A nd 


you 


Can leave your charts 


in 


the 


So far j 

t^ g ' 


r as al , 

going to have n - , Vou r u. . w 

y n ° jury t . b °oks an d every 

ee you. ri ai bet We 


Ito arrange wi^^ 




ien now and the 






t* 


ij*e 


E $G; 


th. 


de f e 


Duri hg th 

the recess w e 




uJ d 


1 * 




n<ian ts ^ n t* 




to c °Py the cont e! 



1 


, he proms or ROMS 

m ■ that 9 arne ' 

Memory elements in 


9 ds 


they. 


be e 


that 


referred to. non -destructive 

And there i* 

o the plaintiff is familiar 
# which I * m sure 

,nd I take it that we ■ d be able 


with, 


work 


that 


out. 
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12 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


4 uVi 


MR • 


SCH 


na yeR; 


The 


or oblem is, your Ho n0r 

' 


is 


is an old -- this 

,racle* 


ni ne 


or 


ten v 


years old. That i, 

- it 


w °rking is a 


mi: 


And if we 


would start pulling parts 0 

a »d 


Palin, lt ap „t, especially those u Ms 


Of 


chips that we might destroy 


I mean, 


we can say that maybe there won't 


be a problem. But this could lead to destruction of i t . 
And I just think to do that at this point would be -- 
would create problems, that we'd just lose our exhibit. 

MR. GOLDENBERG: I wouldn't ask you to deal with 

that now, but if we can satisfy the plaintiffs with respect 

to this, that there would k 

Id be no damage, I take it that 

would be appropriate. 

TKE c 0URT; Th~ 

, ^ °n't have extra ROMs or PR0- Ms 

lying around, t 4- , 113 KU1Ab 

take it. 


SCKN^yer ; 

and there are no 


was embedded ia ^ ^ ° f ifc - That particular 

C *- t pk • 


nf °rtun a tely , this was the 


m2 


c hir.e, 


the 


chi 


Mr. 


that was m ade 




P ' ° r bu ^d in the chip- 
Each 


-^ER : 




Ye, 


0ii0hi « h» s a chip? 


th e 

Mr. 

T fif- 


th. 




but this is the 


le n, 

***. '" U " e ^n' t have any 


OR 


iy 


r m 3 


ch.i 


it\e 


t* 1 


; s 


i$ 


o ' T 

ch-n a See - 

' ? his 


r>‘ 


fi e * 


maEMSam* 


^ 1S tha 1 

Thi e original 

3 On e i - 

xs not the '-aw e 










th at the pr 

tlat might be in u se 

vif n. NO » 31 

MR. SCHNAYE k# 


esent 


time 


MR. KAT 2 


u <_. s not What he wants. H 

; That s Wan ^ 


the original one. 

MR. SCHNAYER: This was the original mach ine 
th *t was made by Jeffery Frederiksen and David Nut Ullg __ 
THE COURT: I unders tand . 

MR. SCKNAYER: And this was the only machine 
they made at that particular time. So there’s onlv 

j. ^ 

single machine. 

the court: Oh. I get the point. 
hR. GOLDENBERG: And 

our question is, we want 

to verify that 

co„p„ ter program loaaea intothat 

machine is thp 

tne computer nv> 

in the course of that ' S been testified 

ese Proceedings. 

TKE C% ’ RT = Wen x 

know that. ' think you're entitled t0 

And ju st b 

f- h i nk on •>*. Wav r\ -P r hnW 1 


J U S t K 

think on it t ^ Wa V of => *. * . hok 

' 1 an indication or IJ 

a real da nqpr d to , t& € 

° f <U 8tr Persuaded that 

that. ruc ti 0n i e 

° re I would intet fe 


that 


!ls - Set., 


SCRv a , 

''•Aypp 

in the back W e k „ 1 

t 3Ve of course let tIie . 

take notes a u 

8 b » aMs cl e>‘ 

^9$ , . ut and look at 

A ike 


u , 


that . 


■9 lie 

* We' U , i: 

1 talk and see 


ic bRj 
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1 U'Jj 

Tha nk y° u ' Judge - 

MR. GOLDENBE* 

All 

THE COURT* 

rU ptiO n ' ) 

(A brief in te T ,^ better ask « 

Gen tlemen, I d better ask you ^ 

THE COURT: 
reconvene here. 

«„.' S »P« blom on the 24th ' ''"w, 

Preliminary »tter that »as aet for that 

They tell me it will take all day. Let's 
gamble and assume that it won t and start here at 2:00 
o'clock. i'll try to get that done in the morning. 

But it's one that I can’t change because 

it involves a First Amendment question, and the defendant 

has agreed not to publi o i_, . 

P sh s °mething until further 

court. And i can't- 

enuer the order until I've had the 

hearing . 


order o f 


So 1 rean 

the 24 th i s wh Y must give them a hearing 

o'clock on the 2 4 3t ' S ° 1 see Y oU at 

MR - ^ n0t ° n ^ 23rd ‘ 

ERG = Th , 

hank you. Judge. 

Ver y Well 

f your Honor . 


**• »o« E . 


l “ l,ete »Pon, 


l0ck P.in in tri al was adjourned 

' “"‘U Iu esda 

a V t J anuary 2 4 / 


C1 °Ck 


at 




